Materials and Methods. Unless otherwise stated, reactions were performed in flame-dried glassware under an argon or nitrogen atmosphere using dry, deoxygenated solvents. Solvents were dried by passage through an activated alumina column under argon unless otherwise noted. Sure/Seal™ bottles of t-AmylOH, EtOH and acetone were purchased from Aldrich and stored in a glove box. EtOAc was distilled over K 2 CO 3 under an atmosphere of nitrogen, sparged with nitrogen for 30 min and stored in a glove box.
Pd(OAc) 2 was purchased from Aldrich and stored in a glove box.
Tris(dibenzylideneacetone)dipalladium(0) (Pd 2 (dba) 3 ) was purchased from Strem and stored in a glove 
Low Pd-Loading Allylic Alkylation Reactions General Method
In a nitrogen-filled glove box, Pd(OAc) 2 (1.1 mg, 4.9 µmol) was weighed into a 20 mL scintillation vial and dissolved in TBME (20 mL). In a separate 1-dram vial, (S)-t-BuPHOX (1.9 mg, 4.9 µmol)
was dissolved in TBME (1 mL). To a 2-dram vial equipped with a magnetic stirbar, 1.02 mL of the Pd(OAc) 2 solution was added (56 µg, 0.25 µmol, 0.125 mol %) followed by 0.51 mL of the (S)-tBuPHOX solution (0.97 mg, 2.5 µmol, 1.25 mol %). This mixture was stirred at ambient temperature (28 °C) in the glove box for 30-40 min. Substrate (0.20 mmol, 1.0 equiv) was taken up in TBME (0.5 mL) and added to the stirring catalyst solution. For reactions analyzed by GC, tridecane (24 µL, 0.1 mmol, 0.5 equiv) was added. The reaction was sealed with a Teflon-lined cap, removed from the glove box and stirred at the indicated temperature for the indicated period of time. At this point, the reaction was analyzed by GC, or passed through a silica plug, concentrated in vacuo, and purified by column chromatography.
(S)-2-allyl-2-methylcyclohexan-1-one (2a). RF = Synthesized according to the general method from cyclohexanone 1a. 3 The reaction was passed through a plug of SiO 2 and analyzed by GC (99% yield). 4, 133.7, 117.9, 48.4, 41.9, 38.8, 38.5, 27.4, 3 4, 133.8, 117.9, 50.8, 43.6, 40.6, 36.6, 30.6, 26.4, 24.4 , (100 mg, 0.34 mmol, 1.00 equiv) was added quickly dropwise. Upon complete consumption of the enol ether (as determined by TLC analysis, 24 h), the resultant tan solution was removed from the heat block, allowed to cool to ambient temperature, and removed from the glove box. The reaction mixture was filtered through a pad of SiO 2 using hexanes eluent to remove toluene, followed by Et 2 O eluent to isolate the volatile reaction products. 4, 132.7, 118.8, 100.0, 82.0, 66.6, 44.0, 35.8, 35.5, 25.4, 24.7, 23 3-allyl-1-benzoyl-3-ethylpiperidin-2-one (6a) 118.9, 47.1, 44.0, 43.3, 33.3, 25.1, 19.5; IR (Neat Film NaCl) 3074, 2939 , 2870 , 1683 , 1478 , 1449 , 1386 , 1282 , 1151 NaCl) 3078, 2956, 1715, 1687, 1478, 1449, 1435, 1390, 1288, 1273, 1175, 1152, 1000, 930, 725 3, 174.7, 162.2, 133.9, 130.0, 128.9, 118.6, 113.5, 55.4, 47.7, 44.7, 43.0, 35.1, 28.2, 25.0, 23.4; IR (Neat Film NaCl) 3074, 2932 , 1673 , 1605 , 1511 , 1279 , 1255 , 1168 , 1112 , 1025 
Scale Up Procedures

SI-10
BuPHOX (58 mg, 150 µmol, 1.50 mol %). The flask was evacuated and backfilled with argon three times. TBME (90 mL) was added to the flask and the mixture was stirred for 30 min in a 40 °C oil bath. Substrate 1a (1.96 g, 10.0 mmol, 1.0 equiv) was taken up in TBME (10 mL) and added to the stirring catalyst solution. The reaction was stirred for 16 h at 60 °C, the reaction mixture was passed through a pad of silica gel (2 cm diameter x 3 cm height) and rinsed with diethyl ether (50 mL). The filtrate was concentrated in vacuo and the remaining oil was distilled through a short path apparatus (bp. 91-93 °C/16 mmHg) into a receiving flask immersed in an ice water bath to yield product 2a as a pale yellow oil (1.45 g, 9.50 mmol, 95% yield). The product was determined to be in 89% ee by chiral GC and matched previously reported characterization data (vide supra).
(S)-2-allyl-2-methyl-3,4-dihydronaphthalen-1(2H)-one (2b).
An oven-dried 500 mL round-bottom flask equipped with a magnetic stir bar was fitted with a rubber septum and cooled to room temperature under an atmosphere of argon. To the flask were added Pd(OAc) 2 (5.6 mg, 25 µmol, 0.125 mol %) and (S)-t-BuPHOX (97 mg, 250 µmol, 1.25 mol %). The flask was evacuated and backfilled with argon three times. TBME (190 mL) was added to the flask and the mixture was stirred for 30 min in a 40 °C oil bath. Substrate 1b (4.89 g, 20.0 mmol, 1.0 equiv) was taken up in TBME (10 mL) and added to the stirring catalyst solution. The reaction was stirred for 16 h, concentrated in vacuo and purified by column chromatography (SiO 2 , 5-10-20% Et 2 O/hexanes) to yield product 2b as a pale yellow oil (3.81 g, 19.0 mmol, 95% yield). The product was determined to be in 88% ee by chiral SFC and matched previously reported characterization data (vide supra). 
